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1HE ALLEGES OONIRlBUnGNS OF PSIO E. PAUIET TO 
LIQUID-PnOPELIJMr ROCKEmr'*' 

PraiERiaC I. ORDMAY HI (UBA)'^ 

Not lnft«quently> the name Pedro E. Paulet a^ipears in chrcxiologles, airtlcles, 
and books dealing with the ^>eclflc subject of liquld-propellant rockets and the larger 
areas of rocketry and astronautics. Paulet (Figure 1), a Peruvian, is recognized largely 
becauise of a letter he i«rote fftsn Rome in 1927 to a Lima newsp^ier. In that lett^ he 
claimed to have engaged in liquid-propellant-rocket experiments idiile a student in Paris 
three decades earlier. Paulet 's letter subsequently came to the attention of a Russian 
rocket and ^>ace fli^it popularlzer who quoted extracts in a book published in German in 
1929 . The purpose of this paper is to review the background and examine the available 
evldaice concerning the only known claim to liquid propellant roctet engine experlnents 
in the nineteenth centia?y. 

Heferaices to the alleged work of Paulet are fairly widespread. Albert Hausen- 

stein, for exanple, wrote in 19^0:^ "Vfe should not ftiil to mention Pedro Paulet who 

carried out, in I 895 , experiments with a liquid propellant rocket characterized by a 

surprizing performance. During the period 1900-1918, no successful progress was made in 

the field of liquid pnpellant rockets beised cm Paulet 's discoveries." After Vfor3d Vfar II, 

George P. Sutton described the Peruvian's work in these terms 

It is not yet certain irfien the first liquid propellant rocket motor was Invented. 

Ihe first practical working rocket motor is claimed by Pedro E. feuiet, a South 
American aiglneer ft^xn Peru (1395). He operated a conical motor, 10 centimeters 
in diameter, using nltrogai peroxide and gasoline propellants and measuring 
thrust up to 90 kilograms. He apparently used sparK Igiiticai and Intermittent 
propellant InJectiOTi. The test device which he used contained elements cf later 
test stands, such as a spring thrust-measuring device. He did not publish his 
work until twenty-five years later. 

"^^Presented at the Third History Synposlum of the International Academy of 
Astrcwiautlcs, Mar del Plata, Argentina, October 1969. 

’’^Professor and tfead. Science and Technology Appllcatlwis Dept., Research 
Institute and School of Graduate Progr a ms and Research, The University of Alabama in 
Huntsville, Huntsville, Alabama. At present, Offlc** of the Achilnlstrator, U.S. Ehergy 
Research and Development Administration, Washlngtcai, D.C. 
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of the motor based on Paulet's written description. In the first (1949) edition, no 
direct reference is r»ted, but in the second edition he assigned Ref. Nb. 2.111: 
”P.E. Paulet, Liquid Propellant Rocket . El Corraercio, Lima, Peru, 1920” [sic: 1927] 


George Sutton’s representation of Paulet 
Tlirust Chariber 


In DscOTber 1946, a few years before Sutton's t>ook app«red, the liquid-prop^ 
lant rocket engineer, James H. Myld, presen‘-<xi a siirvey paper, "Ihe Liquid-Prc^llant 
Rocket Ifetor," to the Oil and Gas Power Division of the American Society of ffechanlcal 
Engineers In New Wyld touched on Paulet's claim, arri offered a schanatic dl&m 




not only of the thrust chember but of the thrust-messurir^ spring dynaonoeter, timer, and 
propellant tanks (Figure 3)> Suttcm, who cited Wyld In his book apparently took no steps 
to check the authenticity of Faulet's claim. 



Pig. 3 

James E. Wyld's Representation of Paulet’s Llquld-Propellant Rocket 


Nor did Wyid. But more cautiously, he eisserted that the original source of the 
liquid-propellant rocket concept remained "quite uncertain," although "there is some 
evidence that the earliest practical vrorking motor of this type was constructed In 1895 by 
Pedro E. Paulet, a young aiglneer of Peru, South America." Noting that Paulet did not 
publish an account of his work until 1927 In the Lima newspaper El Oomnerclo (whose spell- 
ing, Incidentally, Is El Comerclo ). Wyid reiterated that "the validity of his claim may be 
rather doubtful." 
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uyid, unlike Sutton, cited S.B. Scherschevsl^'s 1929 book Die Rakete f\3r Pahrt 
un Plug as the source of infonnation on Paulet's claim, uyid sioply translated ftxxn 
Geman into English Scherschevsky*s own translation into German of extracts from the 
^>anish language letter in El Comercio . In a section entitled "First Practical Experi- 
ments," Scherschevsky stated categoi’lcally that liquid-propellant rocket motors were first 
tested by Paulet between 1895 and 1897. Notwithstanding the interval of three decades 
between the time of the alleged work and the time he got around to writing about it, 
Scherschevsky declared: 

At that time one could have experimented with rocket motors cyieratlng on liquid 
propellants. And one could have worked with litperfect ;»xpellants and materials. 

This must be said to the doubters and skeptics. 

Doubters and skeptics there have be«i ever since. Cne of the first, Willy Ley, 
expressed strcwig reservations in his 1932 booklet, Grundrijs einer Geschichte der ftetkete .-^ 
He allotted Paulet’s claim sll^itly over four lines, concluding: "The doubts are obviously 

correct." Ley never thou^t much of Scherschevsky, either. In the first edition of 

6 7 

Rockets , whose title was to expand over the years,' Ley ccmpLalned: 

There are many legends connected with that early period idiich unfortunately 
acquired some pennanence because a Gennan-writing Russian by the name of 
Aleksander Borlssovitch Sherschevsky (sic) uncritically put hearsay into some of 
his airticles, and into his one and only book. 

Scherschevsky, it appears, had gone to Gennany to study gliders. But he over- 
b'^ayed his time and dai*ed not return to his homeland. "Lazy by nature (and very proud of 
it), he earned Just enough money for room and board by writing for professional Journals," 
wrote Ley. "He could have done better if he had written r»bout Russia but he didn't; he 
felt that what could be said at that time K#ould not be considered too favorable by the 
Western mind, and he was genuinely in favor of the Soviet government. He was a refligee by 
accident." Betwe«i 19^4 and his death 1969, y would not change his opinion about 
Scherschevsky, nor give further credence to Paulet 's claijns of experimenting with liquid- 
propellant zwket engines. 

One who did believe in Paulet was the Genran, Max Valier. In 1930 he wrote that 
a liquid-propellant rocket motor of "astonishing power” had been developed by the 

o 

Peruvian. Valle.- seemed most pleased that "the 19th century did not close without a 
promising beginning to the technical development of rocket i.iotors." He silso felt that 
"the work of the Peruvian Paulet Is most liiportant for present projects leading to rocket 
ships, for It proved for the first time — In contrast to powder rockets burning only a few 
seconds — that by using liquid propellants, the construction of a rocket motor functioning 
for periods of hours would be feasible." 

Paulet's claim has continued to arise Intennlttently. Following Ley's precedent, 
however, neither Pendray,^ Ananoff^*^ nor Williams and Epsteln^^ credit the Peruvian In 
their books, although all refer to Scherschevsky In one context or another and certainly 
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knew of his writing. Ordway and Wakeford, in their International Missile and ^cecraft 

' ■ 

Guide > sliiply state that Paulet "reportedly” tested a liquid^propellant rocket motor; 

Qrdway and his coauthors ignored him conpletely In their two-volimie suz*vey of astronautics, 

14 

as did Shirley Uanas In her el^-volime Men of Space , and Bugaie Elnne In his History 

of Space Flight. Braxr: in Rocket Ehgines ^ and Glasstone in his NASA-sponsored Source- 

17 

book of the Space Sciences only mention the claim. Fritz, ho«#ever, in Start In Die 

iQ ~ 

Dritte Dimension accepts the claim at f&ce value. Prior to Goddard, he wote, the 

liquid-propellant rocket motor was tested only once: 

Between 1895 and 1897, Pedro E. Paulet, an engineer, constructed in T.ima an 
apparatus whose conlbustion was not unlfam, but rather co'isisted in a series of 
300 e:q>losions per minute. Pressure oscillated in accordance with this rhythm, 
which caused the motel's performance to diminish appreciably. Notwithstandlr^ 
this difficulty, a thrust of 90 kllograins was produced. 

Whether mentioned or ignored, no serious efforts »iere nade to try to establish 
the validity of Paulet 's claim, or even to search out primary docunentatlon, until the 
mid 1960s. In 1966, VOTi Braun and Ordway published some la^llmlnary corments^^ after 
locating Paulet 's 1927 article — «Mch turned out to be a 2 1/2-colum letter written in 
Home and published in the October 7 issue of El Comercio (Figure 4). After drawing atten- 
tion to the plans he was reading eibout in ilurc^ for airplanes and spaceships, Paulet wrote 
that he, himself, had conceived of these ideas "raiRTY YEARS AGO [sic] when [I] was a 
student at the Institute of i^Ued Chemistry at the lAiiverslty of Paris." He also 
expressed the fear that his claims would not be believed, and called upon his former 

student friends in the lAtln Quarter to tell the world of his experiments, wr^-ch were, 

20 

nevertheless, "made, truly, without witnesses.” In 1968, von Braun and Qrdway published 

22 

additional Infonnation on Paulet in their Histoire Mondiale de 1^ Astronaut ique . Ihey 

included a picture of Paulet and a schematic (Figure 5) he had allegedly drawn of a 

23 

rocket-powered ailrplane, thou^ it was not published until 1965* long after his death. 
Another drawing, made in 1902 with captions in Eiiglish, appears in Figures 6 and 7. 

Correspondence and personal discussions with Peruvian scientific and cultural 
officials in Vlashlngtcxi and London, with a matijer of Paulet *s family in Peru, and :iflth the 
editor of El Comercio . have since yielded further information about Pedro Eleodoro Paulet 
Mostajo's life and activities. He was born on July 4, 1875 in Arequlpa, Peru. His father 
died three years later, and, under the care of his mother, he attended sc^wol in Arequlpa 
(Figure 8) and later graduated from the local university. In 1895» the youthfUl Paulet 
left for Europe, entered the Lnstitute of Applied Chemistry at the Sorbonne (IMverslty of 
Paris) in I898, and received an industrial engineering degree in 1901.^ The next year he 

^If he did not start e:q)erlmentlng with rockets until after he entered the uni- 
versity, the 1895-1897 dates given earlier are incorrect. However, Paulet does maitlon, 
in other notes and letters, carrying out Independent work beginning in 1895- 
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Fig. 8 

Pedro llecsdoro Paulet Ifcstajo 
b. Arequipa, Peru, l8?^ 
Picture Made Sxt Arequlpa, 1883 


description, the Paulet vehicle vas to tmvel with equal ease out to the stratosphere or 
down into the depths of the sea. The batteries of rocket motors are clearly narked 
- ’baterfas df- uhohetes," Figure 5). 

Next day, on March 11, £1 Gon«rglo publlshed^^ what it considered proof of the 

authenticity of the airplane, reproducing several artist’s Interpretation of the invn- 

tian. The article first explained tnt many foreigners 'had written to El Canercio 

requesting details of Paulet *s ideas and experlinenfes, then sumtnarlzed an interview given 

by the Peruvian in Buenos Aires In 19^^ in he had expl«iir«l that Ms rocket aiiplane 

would fly at 600 miles per tour In the rarefied outer atoospherej or, at Bwch lower 

speeds, ” travel like a submarine " order the. ocean. He also related that: 

m my native city, Arequipa, built over lava fma a nei^*orlng volcarK.', m have 
no fear of fire. Fbr this reason, nxskets are tte obll^ enfeertalrwnt In oia* 

celebrations. During my childhood, I learned hc« to make them, onudSiomlly tie- 
ing to their "tails" nets with objects attached to than. 
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Later, in Eurc^j, while studj'lng in the Institute of /^plied C; 'wilstry at the 
Sorbonne in Paris, I was seduced by the work of the great chemist I'larcelln 
Berthelot on the power of e:q)losiv3 materials. 

Early in this c«itury, there was great Interest in tte question of mechanical 
motors. 

At the Institute, wr were taught that steam motors with performance less than 
10 percent and wfdch stood little chance o.' significant Improvement, were 
Isfxotent in the face of progress. Ihe electric jiiotor was not transportable 
except by generating power ftcaii heavy batteries. And the new internal combus- 
tion engine used in automobiles was relatively heavy and complicated for the 
new field of aviation, »Mch was then such a novelty. It seemed to me thfn, as 
it does now, that the problem would be solved by utilizing e3q)loslve forces not 
in enc-osdd cylinders pushing a piston . . . but rather by rockets with con- 
stanr. injection of the explosive material and of simple design* 

Uhfortunateiy, neither of these references shed 11^1 on the su{^sed 1895 
liquid-propellant rocket «iglne tests, the principal lt«n of interest and the pedestal on 
vdvlch Paulet's flame rests. It is one thing to sketch a c<aicept without supporting techni- 
cal details and quite another to develcp workable hardware. Efforts to obtain documenta- 
tion on this from Faulet's son pro’^ed unsuccessful. 

^ 24 

On December 12, 1965, another article (Figure 9) in El Comerclo stated that an 
American document proved I4)ulet to have been the world forerunno? of astronautic*'. 'R~ 
evldOTce given to the newsps^^er oy Dr. Manuel del Castillo, rresld^it of the Crgarlsno 
Nacional de Investigacicm Espaoiales, consisted pidmarlly of James H. Wyld's June 19**" 
article. But all Vfyld had done, El Ccmerclo had to admit, was to report what 
Scherschevsky had said. El Comerclo did not quote or repi-oduco Paulet's letter from 
vdiich Scherschevsky derived his Information about Paulet. 

It is perhaps ironical that the El Comerclo article attac'ned a "cert (fled opy" 
of a short note ? pearing in an unidentified issue of the Jour.nal o f the American Rocket 
Society which says, "Paulet uld not publish an account of his work until 1927, in un 
obscure newj article in Lima, Peru, * E1 Conmercio * [sic], so that tl)e validity of his clniir. 
may be rather doubtful, but it is interesting nevertheless to quote Paulet’s description 
of his motor, as abstracted in A.B. Scherschevsky ’s book The Rocket for 'R'ansport Flight 
(see encircled upper left portion of Figure 7). 

Living in Europe in the 1920s, Paulet certainly had an oppoirtunlty to become 
acquainted with the work and writings of Gennan and French rocket and astronautlcal iino- 
vators. Just how many of his ideas were original and how many derived from these sources 
it is lirpoaslble to determine. Based on information available in October 1969, his claim 
of having experimented with liquid-propellant rocket motors in Paris in the late 1890s 
cannot be proved. To date, tto actual witnesses have been located, nor any solid evidence 
uncovered as to tfw possible existence of the rocket motor. 
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APPEJffilX 


Ttmsiation by the authoo? of Paulet's letter written fixm Home on 23 August 1927 
and published In the Lina, Peru, newq>aper El Comerclo on 7 October 1927- 

Tto the Director of "El Comerclo" 

In the Issue of l£ist 24 July of your esteemed newspaper, I have Just seen a long. 
Illustrated article itfilch reveals an aerial navlgatlcm system Invented by Max VSalller 
(sic), a German. He calls It the "rocket ship" and said that It would be able to reach a 
velocity such that New York would be less than two itxxrs away fYom Berlin. 

Ihe rocket airplane system Is already known In Europe, havo^ig been used In var- 
ious "aerial torpedos" during the World Vbr. A number of projects have been published In 
this regard— e^>eclally In Ftence— during U<e last fifteen years. The xxKket ship is,, 
therefore, only one of many conceptlcais recently advanced — some accurate, some not so 
accurate. Uie author himself recogilzes this by referring to the early pioneers Goddard, 
Oberth, and von Hoeftt. 

I have been prompted to write the present letter to bring to your attaitlon the 
f^t that the rocket airplane project was conceived and studied by the undersigned UtlHTy 
YEARS AGO when he was a student at the Institute of /^lied Chemistry at the Iftilverslty of 
Paris. This project, therefore, arrtldates the ccmtruction of modem aiiplares because 
the first timid fU^t of the Vfrl^t Brothers at the Auvours Field only took place In 
1908 .^ 

most definitive expezdments were conducted with rockets made of ’vanadium 
steel, then a novelty, and with panklastite that had Just been invented by llrpin, dis- 
coverer of melinite. Ihe interior of the metallic rocket was conical and measured 
iO centimeters hi^ by 10 centimeters at the cpen base (mouth). Itie propellants were 
introduced through the upper part of the chamber through opposing ducts provided with 
^rlng loaded valves. Ihe nitrogen peroxide entered throu^ one side and the benzine 
through the other. Ignition was effected by an electric spark from a spark plug, similar 
to those used in automobiles, inW.ch was placed halfway up the rocket chamber. 

On the other hand, In order to undertake the preliminary experiments the rocket 
was provided with outside rings made of long flexible tubes which connected the above 
mentioned ducts to the nltrogoi peroxide and benzine tanks and to a lead from the spark 
plug to the electric mains. The rocket would ascend between the two taut parallel and 
vertical wires, between vtose i^^per part was installed a strong, spring thrust measuring 
device supporting the pressure of the firing rocket. Ihe dynamometer could give an approx- 
imate measurement of the lifting forces. 

Ihe results of these experiments were very satisfactory. Ihe 2-1/2 kilo rocket 
motor underwent 300 explosions each minute and was not only able to maintain its thrust 
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against this thrust measuring device but was able to develop 90 kilograms of thrust. 
Btoreover, it flinctioned without any noticeable deformations of its structure for nearly 
an hour. Ohder such conditions, it was possible to venture to foresee a craft provided 
with two batteries of 1,000 rockets each (one battery would rest while the other func- 
tioned) lifting several tons. 

The Inpossibillty of continuing these experiments with explosives, such as the 
nitrogen peroxide, whose handling was so risky, and other personal activities, have made 
it necessary for me to postpone my work on this into?esting Invwition from 1897 to the 
present time. Moreover, because these experiments were known by several of my Euzx)pean 
student coeiXLtriots and by the few Peruvians (.who at the time were very rare in Paris) 
living in the Latin Quarter, I hope that if one of them is now in Peru he will conflra 
the echo of these experiments which were made, truly, without witnesses but about which I 
talked to anyone iiiyo would listen to me. 

Even though I do not have news of anyone idio had concextied himself before me 
with rocket airplanes, I don’t pretend to regain possession of my fathershlp of this Inven- 
tion because, as in all projects, it is not valid except as a consequ«Tce of its realiza- 
tion. The Inventor of the rocket airplane will be the first one to fly in an apparatus 
powered by rockets. Therefore, it is not aiou^ to say that the project of the German 
Valuer has been preceded thirty years earlier, and evoi perfiaps by the more conclusive 
experiments performsd by the Peruvian, vAio would like to call to the attrition of the 
technicians and inventors of our country this Important matter vMch has led me to write 
the presOTt article. In effect that which, but for unhappy clrcinnstances, I have not been 
able to achieve can be accomplished (for the advantage and good of Peru) by some other 
coqpatriot who is better pi^epared than I. It ir necessary that he lay out carefully the 
problem and that he adequately use the elements offered by a ccMitlnually luprovlng modem 
technology. 

A perfect airplane should: (1) rise up vertically; (2) maintain itself at any 

point in the atmo^here; (3) fly at an altitude of more than 20,000 meters; (4) possess an 
exterior which would not be deformed by atmospheric agents and whose interior would be 
suitable for a large mmiber of passengers and a heavy load of merchandise; and (5) could 
descend vertically. 

It is clear that modem airplanes are no more than "automotive comets” v^se 
propellers give low perfonnance, vdiose parts are almost completely uncovered, and vdtLch it 
is litpossible to maintain motionless in space. These do not satisfy any of the earlier 
mentioned conditions and should be considered in aerial navigation as forerunners — somevdiat 
as. In maritime navigation, sailing ships earlier crossed the oceans. Helicopters, for 
their part, can go up and down vertically but, because of their corrplexlty, have up to now 
not been able to undertake effective flights. Finally, the dirigibles or "lifter than 
air craft,” outside of their enormous cost, are also restricted because of the ”law of the 
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cube of the velocity.” *niey are nevertheless the craft that have been used to carry the 
greatest number of passengers and are the first to have crossed the Atlantic between 
Germany and the United States. 

We noted, on the other hand, that Valuer’s rocket airplane, like the one repre- 
sented In the figure published in ”E 1 Comarcio,” satisfies neither of the cc»idltions we 
have seen above. If its projectile form permits it to go strai^t up, one does not see 
how it changes to the horisontal dlrectlori withcx^t subjecting its passenga?s to acrobatic 
maneuvers. Even less do we see how it can go doyei vertically. Well, the first advantage 
of the application of rocket motors consists In tnat they fonn an outside force to the 
^paratus that is manageable Trcm the inside, y^ch permits it to have vrtiatever form may 
be desired, l.e. that idiich is the most appropriate. IMs becomes in my Judgement — in 
order to slide throu^ a variable, stirred 14), and ”fecund in stress" fluid as the 
atmosphere — the lenticular fom with convexity such that it is almost equal to that of an 
ovoid, such as our planet incorporating, thus, lower and horizontal batteries of rockets 
whose angle of firing could be varied. It wDuld be possible to direct oneself vertically, 
longitudinally, and obliquely, resisting any contrary forces that the an 4 )lent fluid mi^t 
produce, remain in space, and then descend to the ©xxind. 

With such advantages, one can ask why rocket airplanes have not been rrade, even 
more, why rockets have not been placed tangentially on a wl'.eel which would form the most 
slnple and most potent of industrial forces; and y&ry rocket projectiles haven’t eliminated 
the costly use of cannons in war, etc., etc. Well, as a result of my own experience, I can 
reveal why: it is because of the great difficulty that a civilian has, especially in 

Europe, to obtain Information on, and experlmoit with, explosives. Moreover, because the 
convenient explosives are of ’’Juxtaposition" type and not solid, but rather liquid or 
gaseous, they are not sold coranercially due to their uncertain and dangerous conpositi(xi. 

But, during the last fifteen years, the science of explosives has progressed 
from a practical point of view, and explosives are not now monopolized by the military. 
Explosives today are now to the «iglneers what the ax was to the woodcutter, the pick was 
to the miner. In*"emal combustion motors are replacing steam engines; pyrotechnics is no 
longer an art; and chemistry manufactures a series of e^losives as varied as coloring 
compounds and perfunes. And this progress is going to advance into formidable studies of 
radioactive forces. For example, M. Esnaut (sic) Pelterle has calculated that a rocket 
ship, wel^ilng 1,000 kilograms with a motor fed by the disintegration products of 2 deci- 
grams of radium, would produce a force of ^0,000 hp over a period of 1/2 hour, sufficient 
to be able to go to the Moon in 24 minutes, 9 seconds and return from this satellite in 
3 minutes, 46 seconds. 
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It is true that even now we do not know how to utilize the mechanical energy of 
radiun as we do that of petroleum. But, we don't need so nuch to travel modestly trca 
Europe to Lima in a couple of hours. 

Your hmible and obedient servant, 

Pedro E. Paulet 
Chendc^ Engineer 

(1) Nevertheless, it must be said that an adiplane project, corpletely like 
those actually existing with its wings, body, and airship motors— even 
though it did not Involve any explosions and prcpellers, was described by 
Sir John Cayley in l809. 

(2) The necessary force to trananlt increasing velocities to a dirigible would 
prc^xjrtionally Increase as the cube of the velocity desired. Dils offers 
an advantage to the large globes; but, then air resistance goes con- 
siderably, In accordance with the fontula R KSV, where R is the resistance, 

S the surface in square meters, V the velocity in meters per second, and K 
a constant (0.08 to 0.l6). 
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